There are many definitions that are attributable to the meaning of sustainability. Sustainability can be viewed as long-lasting, effective result of a project, venture, action, or investment without consuming additional future resources. Because of the wide nature of its applicability, a universal measure of sustainability is hard to come by. This paper proposes that in addition to the often explored four types of economic, financial, social, and environmental sustainability the need exists for a fifth aspect of sustainability viz. educational. The fifth aspect proposed in this paper is extremely important to educational institutions which form the future workforce. The paper proposes a universal model to measure educational sustainability and continues with simulating sustainability as a function of several factors.
Figure 1. Stages to Reach the Ultimate Goal of Instruction
Effort is made by educators all over the world to ascertain that their respective courses are constructed so as to meet the objectives prescribed. Under "perfect" scenario, incorporating the above objectives in any course will make the course a highly effective or highly sustainable one.
Sustainability
Education is the process of acquiring knowledge and skills not possessed currently by those seeking it. The acquisition can come from various sources such as exposure to real-life situations at work or elsewhere or at formal institutions such as colleges and universities which possess faculty who are highly cognizant with the knowledge and technology being sought. The knowledge acquisition can take place in physical locations or on-line with the help of the state of art technology. The objective of the educational institution is to make sure that the knowledge transferred is sustainable. This necessitates that in addition to having Economic sustainability Social sustainability Environmental sustainability Cultural sustainability, an educational institution should also make sure of the assurance of the fifth dimension of sustainability i.e.
Educational sustainability Sustainability can be defined as the propensity of an object or a program to continue and to grow in time. It has been in use in a wide variety of situations like agricultural technologies to improve crop and livestock production, implementation of social programs to name a few. Sustainability is a concept that should originate from the organization itself with suggestions and guidance from entities external to the organization. It reflects the property of a program to benefit from the currently available resources and continue to grow in time. The most quoted and apt description of sustainable development is from a report by The World Commission on Environment and Development. The report contains an overall definition of sustainability which is known as the "Brundtland Definition" (1987) and states that a sustainable development is the one "meets the needs of the present without compromising the ability of future generations to meet their own needs" Extensive work continues to be done in the fields of: Environmental sustainability Achieved when rates of depletion of natural resources is not greater than rates at which they are renewed. Human sustainability Per Report of the World Commission on Environment and Development (1987) , one common future sustainability goal is to meet the needs of the present without compromising the ability of future generations to meet their own needs.
Economic sustainability It measures the ability to support a defined level of economic production indefinitely in addition to having low and stable inflation rate and low unemployment rate. Focus should be shifted from "growth" to "growth combined with conservation of available resources". Social sustainability Elements of the community that contribute to social well-being of formal human services such as: health, education, social services, recreation and culture, design of communities to promote social sustainability become necessary. Social sustainability is the practice of creating a diverse and equitable society that successfully meets the basic social needs of citizens. Aspects like supply, social resources, equal opportunity, and diversity are taken into consideration in order to assess this measure. Assessing the sustainability of a program is not a difficult task in each of the above categories because of the relative ease of defining measurable outputs. An educational institution should also make sure of the assurance of the fifth dimension of sustainability i.e. educational sustainability.
Educational Sustainability
Given the nature of sustainability, the challenges faced by educational institutions, as with all the others, are measurement, maintenance, and growth. It is to be recognized that maintaining sustainability in one field could upset the sustainability balance of the remaining four. In this paper, we consider education as the additional fifth factor that influences the way how the other four perform. Education should therefore be treated as one of the important pillars of a "sustainable" economy. Weakness or lack luster performance of any of the five factors is likely to negatively affect the sustainability as a whole. It is seen that right education will enable the building and maintaining of the other four factors. The dependence of sustainability on the strength of the five factors is depicted in Figure 2 . We will now examine educational sustainability, find out what it depends on and suggest a way to measure it.
Figure 2. Factors Supporting Sustainability A brief tour of current pedagogical practices in existence today seems relevant here. The pedagogical methods to facilitate the transfer of knowledge from an instructor to a student range over a wide spectrum as indicated below:
Lectures
This marks the traditional way of transfer of knowledge from teacher to student. While providing a medium for the transfer of maximum amount relevant knowledge, this mode, when used alone, could limit the effectiveness of the knowledge imparted.
Lectures interspersed with creative activities
Puzzles and games have been used to involve student participation. Saunders and Christopher (2003) stress the need for alternative teaching methods to improve student attention. The positive effect of puzzles on learning is evident, irrespective of the age of the students. A brief review of various puzzles that are in use at the current time follows:
 Wooden Puzzles: Good for children between the ages of 1 and 8 it improves motor skills and hand-eye coordination.  Jigsaw Puzzles: The level of difficulty can be varied according to the age of the student and elucidates spatial concepts and problem-solving.
 Word Search Puzzle: It is made up a block of letters containing words spelt horizontally, vertically or diagonally and improves spelling and one's ability to identify relevant information from a plethora of information. This skill is also known as figure-ground perception.  Hidden Picture Puzzle: This has similar effect as a word search puzzle.  Crossword Puzzle: This can be built for students ranging from 7 years and above and strengths vocabulary, memory skills, reasoning skills, and spelling skills.  Logic Puzzles: These can be either word or mechanical and promote logical thinking and deductive and inductive reasoning.  Patterns Puzzle: Coming in any combination of shapes, colors, numbers, or letters, they aid in logical progressions as well as deductive and inductive reasoning.  Mazes: These necessitate the finding of the right path to reach a goal and promote logical progression and deductive reasoning.  Riddles and Brain teasers: They are short descriptions of events which encourage students to think "outside the box".
Collaborative Learning
These are implemented in several different ways: working on short essay questions and mini cases based on the material currently being covered in classroom; end of the semester projects and presentations; requiring students to maintain a journal addressing the issues currently being discussed; simulation; and a full blown case analysis. Students backed by their individual backgrounds learn to benefit from each other through group interaction Gerlach (1994) . Lectures by instructors and invited guest speakers will continue to be offered as supportive material, Smith and McGregor (1992) . Whether done individually or in groups, the positive effects of collaborative learning depends to a large extent on the size of the class, the level of preparation of the student prior to taking a class and their own interest in the material being discussed. Also when done in groups, one may risk the non-performance of some students due to social loafing and the tendency to use division of labor could make a student work on a portion of the case, thus making the knowledge acquired, incomplete Knowledge acquisition in on site/on line class rooms has gradually undergone changes over time. A one hundred percent teacher centered (lecture) approach is proving to be ineffective and it has been found that knowledge acquisition and retention is better achieved through participation of students. At the other end of the spectrum is a completely student centered approach with the instructor playing the role of liaison and disseminator of information. Table 1 . summarizes the various teaching methods that are in current use and identifies their ability to develop skills, as indicated in columns 1 through 6, per the revised version of Bloom's taxonomy ( 2001) . Each teaching method addresses some or all of the skills and is accorded a rank depending on the number of skills it addresses. The methods that are applicable in a higher educational situation are marked with an asterisk. It may appear from the table that case analysis is the best mode of delivery with a ranking of 6/6. The model proposed in this paper elaborates the fact that the success of case analysis in maintaining and improving the sustainability of a course is contingent on the three other factors viz. skills (S), effort (E), level at which the course is taught (L) A rating low on these factors will certainly reduce the sustainability of using the said method.
Improving Educational Sustainability
It is well known fact that a factor that is measurable is controllable and could be improved upon. In this paper, we present a way in which such a measurement can be done. Sustainability of a course can be defined as the extent to which a student is able to retain the concepts presented in a classroom. This long-term retention can be used, at a later date, to apply the concepts to a practical situation. A course that is sustainable, in its true sense, will meet all the requirements of Bloom's taxonomy. The sustainability pyramid as shown in Figure 3 illustrates the relative importance of the parameters affecting sustainability starting from the most basic one of "Skills".
Figure 3. Sustainability Pyramid
A course material that is retained and later on applied by a student is considered sustainable. The sustainability of a course can be defined as a function of four parameters: Skills, Level at which a course is taught, Effort, and Delivery mode. The presence of each of the four parameters, in varying degrees is essential in determining the effectiveness of a "classroom". Here, the word "classroom" is used to represent a media, real or virtual, where knowledge and understanding is imparted or learnt.
Educational sustainability can be linked to these parameters in two ways: additive or multiplicative. Let S represent the parameter for Skills L for Level at which a course is taught E for Effort D for Delivery and S y represent the sustainability.
The additive model would establish a relation between S y and the three parameters as
where β i represent the coefficients for i = 1…4 and ε, the error factor. The validity of the additive model is questionable as it implies that an extremely low to negligent value of one of the key parameters could be compensated by a large value of the other parameter thereby giving a high value of sustainability A multiplicative model is therefore preferable and can be given as:
Here, a low score of any one of the parameters is sure to lower the sustainability of the class in question.
S (Skills)
As a student attempts to take a course having neither the necessary background nor the prerequisites for the course is likely to be "not skilled" to take the course, the corresponding S factor will be close to zero. It has been observed that students scoring high on Scholastic Aptitude Test (SAT) tend to be better skilled. This could be due to better study habits and correct attitudes developed while preparing for the examination. Skills can therefore be directly correlated to SAT scores and for the purpose of this study, the percentile of SAT scores can be taken as a measure of skills. A class with an average SAT percentile of 90 can be considered better prepared for the course than a class whose average percentile is 60. The maximum value of S will therefore be 1.
L (Level)
This measures the level at which a course is taught. The levels at which a course can be taught can be split into 5 categories and can take the following values. It is to be noted that higher the level at which a course is taught, a course is likely to be received by a more mature group of students. 
D (Delivery)
Delivery represents the way knowledge is imparted from the instructor to the student. All educational methods indicated in Table 1 . are capable of rendering the transfer of knowledge. In order to assess the extent to which each method is successful, we propose to start ranking the methods starting from 1 to 6, depending on the number of skills a delivery method addresses. For example, delivery by means of lecture only (addressing "remember", and "understand" the first two steps of Bloom's taxonomy), is ranked 2 out of 6. k constant of multiplication.
It is to be noted that Model II presented measures educational sustainability as a product of the four factors: Skills (S), Course Level (L), Effort (E), and Delivery (D). Low scores on one or more of the factors will cause the sustainability to decrease. Since all the four factors must exist or take a value greater than zero for the sustainability to be measured, it can be said that S y = 0 when S, L, E, or D = 0, Since the maximum value taken by each of the four factors is 1, the highest level of sustainability is 1, the constant of multiplication "k" must therefore be equal to 1. Taken individually, S y is a linear function of each one of the four factors while keeping the other three constant. With the combination of other factors, Sy is likely to exhibit non-linearity.
Results and Interpretation
A Monte Carlo simulation was carried out for 300 repetitions using the multiplicative model of sustainability using the following parameters: Skills(S): This was allowed to vary from 25 th percentile to 100 th percentile.
Level (L):
This was allowed to vary from 1 to 5, where 1 represented the course being offered during the freshman year of college progressing to 5 representing the graduate level.
Effort (E):
Measures the average G.P.A. of the students enrolled to take the course. This is allowed to vary from 2 to 4 on a scale of 4.
Delivery (D):
Represents the number of characteristics of Bloom's taxonomy that the delivery method addresses. Range of this characteristic varies from 1 to 6. It is to be noted that individual educational institutions can set the range of parameters to those in use at the institution and obtain revised sustainability averages. One can conclude from the multiplicative model used that sustainability of a course will be higher when each of the four parameters approaches the value 1.
Simulation was carried out using data collected on SAT scores and percentiles (10) from 84 schools Pennsylvania (11). The data was further subdivided into four categories of schools comprising of:
-Pennsylvania State System of Higher Education -Pennsylvania State supported schools -Other schools in Pennsylvania with the exclusion of the first two categories -All 84 schools combined The results of the descriptive analysis of sustainability are presented in Table 2 . The results of the simulation are presented below: 5.2 Inclusion of all schools in the sample has the effect of bringing down the maximum sustainability by around 3.7%.
5.3
The average sustainability of all PASSHE schools is 14.34% and is fairly constant across the member schools as indicated by the sample having the lowest standard deviation among all the four groups.
5.4 It can be seen from Table 2 . that skewness for Pennsylvania state supported schools is positive. This supports the fact that the sustainability scores of some schools in the sample are way above the average ones. Though sample considered is comprised of state supported schools, there is a wide difference in their sustainability.
5.5
The skewness for the other three types of samples is negative illustrating the fact that the sample is made up schools accepting students with lower than average SAT scores.
5.6
The part played by keeping the factor L at various fixed values while the other parameters behaved in a random fashion are presented in Table 3 . It is to be observed that the level at which a course is taught will increase sustainability. But, it is to be noted that schools are locked in to offering a course at a certain fixed level because of the need to cover all the required courses prior to a student graduating in a given period of time (usually 4 years).
Also to be noted is the fact that whereas the mean and best case performance improved with the level, the performance under a worst case scenario remained very low. This could mean that lack of required skills and necessary effort by and of the students keeps the course at a low sustainability level irrespective of the level at which it is taught.
Linearity of all the descriptive statistical measures as indicated in the corresponding row headers is observed as is indicated in the Figure 5 . The results indicate that offering a course at the highest possible level is one of the ways to greater sustainability. However, it is observed that the combined effect of parameters on sustainability is definitely not linear as supported by the histograms in Figure 4 . mode, especially at levels where students are first introduced to the concepts requires extensive remembering, memory and vocabulary recognition skills. Efforts to change the mode of delivery in an introductory course in accounting have been made by Diller-Hass (2004) and by Gupta et al. (2006) . A Similar attempt in the setting of a language classroom is made by Richard-Amato (1988) . Further investigation is needed to determine the optimal mode of lecture delivery.
